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SUMMARY
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This report describes annual progress in a continuing program to
review and appraise potential opportunities for mass-fire tests and
other sources of field-test data relevant to the civil defense fire
problem and to provide objective and technically sound advice in such

matters as required by the Support Systems Division of OCD, Research.

Progress for the year is summarized in the following subject-area

categories:

1. Review of reports on Flambeau-type fires

2, Investigation of new sources of data

3. Conduct of Annual OCD Fire Research Contractors Conference

4. Participation in the writing of a Handbook on Forest Thermal
Effects.

Plans for the comiag year are also presented.
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SUMMARY

This report describes annual progress in a continuing program to
review and appraise potential opportunities for mass~fire tests and
other sources of field-test data relevant to the civil defense fire
problem and to provide objective and technically sound advice in such

matters as required by the Support Systems Division of QOCD, Research.

Progress for the year is summarized in the following subject-area

categories:
1, Review of reports on Flambeau-type fires
2. Investigation of new sources of data
3. Conduct of Annual OCD Fire Research Contractors Conference
4. Participation in the writing of a Handbook on Forest Thermal
Effects.

Plans for the coming year are also presented.

ii

P

el e R,

e

»

i e

W .
THln




Yo

B 7wy ey,

I INTRODUCTION

Data gathered in the past and current Flambeau-type experimental
fires are of value in providing a definitive analysis of (1) the tem-
perature history and life hazards of large fires, (2) civil defense

experiments that may be useful, and (3) the feasibility of different
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media for large fire tests. This program has evaluated and utilized
these data and will ensure coordination of the efforts of OCD contracters

in performing any experiments that OCD may sponsor in experimental research

T

on the dynamics of large fires.

] In satisfaction of the contract (Nec. DAHC20-70-C~0219, Task Order

2561B), progress for the year is summarized herein.
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I PROGRESS

Accomplishments under this subtask number msy be categorized into

the following subject areas:

1.

2.

3.

4.

Review of reports on Flambeau-type fires
Investigation of new sources of data

Conduct of annual OCD Fire Research Contractors
Conference

Participation in the writing of a Handbook on Forest
Thermal Effects (TTCP, Panel V-2, Working Group J)

Progress in each area is summarized below.

1. Review of Reports on Flambeau-Type Fires

The principal activity during the year occurred in Australia and

Canada.

a.

The following reports have been received and reviewad to date:

"Euroka Mass Fire Test, Langely, Queensland, October 23, 1969,"
A Preliminary Report by J. A. Keller, The Dikewood Corporation

An Informal resume of the Euroka Fire by A. G. McArthur,
Forestry and Timber Bureau, Yarralumla, A.C.T.

Forest Research Laboratory (Alberta) Information Report
A-X-24, "The May 1968 Forest Conflagration in Centrail
Alberta,” by A. D. Kiil and J. E. Grigel, June 1969

A preprint entitled "Fuel Consumption by a Prescribed Burn
in Spruce-Fir Logging Slash,” by A. D. Kiil, Forest Research
Laboratory, Edmonton, Alberta

Preliminary results from the Euroka Fire are briefly summarized as

follows:

Wind inflow and burning rwte data show that experimental
values deviate considerably from values predicted by the
Australian model theory.

Mleteorological conditions of low relative humidity and
high ambient wind speed are characteristic of an explo-
sive {ire condition.
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3. Subrefraction, or a backward tilting of the wave fronts
of radio signals transmitted through the high temperature
3 region can adversely affect radio communication.

4, Life hazards due to radiant heat and high air temperatures
exceeded thresholds in the central areass of the fire.
Personnel housed in a bunker near the center would have
survived the heat, but would have been in serious trouble
with CO concentrations, even many hours after active

burning,
5. The following constants were determined for the Euroka fire:
: a. Semiangle of convective column cone 140
g b. Ratio of pinch height to fire radius 0.84
c. Ratio of pinch radiis to fire radius 0.38
d. Projected column radius to fire radius 0,18
e. Constant relating inflow to energy release 1.25 m/sec
8
f. Reynolds number 1.4 x 10
g. Logarithmic wind velcocity profile 0.2
h. Velocity deviation to average velocity 0.12 before
70.25 during

The severe forest fires that occurred in Alberta in May 1968 had
many features in common with the spectacular Sundance Fire in !daho in
1967. Particularly noteworthy are the rapid "runs” and large and intense
firewhirls. During a 10-hr run, one fire spread at a rate averaging 4 mph
and released an average of about 11 kilotons of energy every minute.
Several areas were seen where thousands of tree stems had been felled
by the force of the wind generated by the fire or scattered in a circular
pattern up to several hundred feet in diameter., The severity of these
fires was found to correlate very well with weather and fuel character-

istics as they are applied in fire-danger rating methods.

The Pacific Southwest Forest and Range Experiment Station's Final
Report on Project Flambeau arrived too late to be reviewed as part of

the current year's work.

2. Investigation of New Sources of Data

Information received regarding Canadian land-clearance burns indi-

L

cates that relatively little, if any, new information is likely to be
¢ offered by experimental efforts on such operations. {n most respects,

such tests would be quite similar to tests already run in this country




and in Australia (i.e., Flambeau, Tumut, and Euroka). Also, fuel load-

ings tend to be less than some of those previously tested.

During the past year, Wr. C. P. Butler, the project leader for
Work Unit 2561B, participated in the Navy's Carrier Aircraft Support
Study (CASS) by assisting the NOL group in residence at SRl with measure-
ments of the characteristics of large pool fires. Fires of this sort
appear to have utility in the study of the general nature of large fires
burning in the normal atmosphere. It is noteworthy that data on burning
rates and flame heights collected during the CASS test series are in
excelient agreement with the correlation of Blinov and Khudiakov {Fire
Research Abstracts and Reviews l, 41-44 (1959)] and represent a substan-

tial validation of the capability tc extrapolate to larger fires.

The Willows (Califo.nia) urban-burn program has been discussed with
the State of California Department of Education, whose objectives involve
educational films and commentaries for use in fire training. Partici-
pation by fire research groups has been actively solicited, but adequate
levels of fundings are not currently available. The National Science
Foundation has expressgsed an interest within the context of developing a
capability to instrument "fires of opportunity.” Additional sources of

funding are being sought.

Inquiries have been made to several sources in Japan concerning
the explosion and fire in Osaka, Japan; however, at this time no con-

clusive information has been obtained.

3. Conduct of Annual OCD Fire Research Contractors Conference

The 1970 Fire Research Contractors Conference, held at Asilomar,
California, in April, was hosted by SRI, and Dr. Nevin K. Hiester served
as the program chairman during the conference. This annual conference
brings together, in an atmosphere conducive to the informal exchange of
ideas and information, not only those investigators who are actively
engaged in fire research for OCD, but other experts in the field, as
well as representatives of other areas of civil defense research that
interact with fire. The central theme at these meetings is the threat

of mass fires following nuclear attack, The information needs of those




who are required to evaluate the survival and operational implications
of fire are presented to those whose research is directed toward the
characterization of fire. Conversely, the status snd plans of fire
research are presented to those who require the information, to apprise
them of the state of the art and to allow critical review of research

objectives.

4. Handbook on Forest Thermal Effects

Under the auspices of The Technical Cooperation Program (Panel N-2),
Stanley Martin participated in the preparation of a Handbook on Forest
Thermal Effects ("Thermaldown')--a document paralleling the previously
issued "Blowdown Document.’' A complete initial draft was written at a
workshop held at DASTAC in Santa Barbara during the week of April 12, 1970,
attended by representatives of DASA, OCD, U.S. Forest Service, U.S. Army,
and SRI, and directed by Mr. James W, Kerr, Chairman of Working Group J.
Final revisions to the draft have since been made, and the document is

soon to he published.




Iy PLANS FOR NEXT YEAR

Any iuture large-scale evperimental fires should take the fullest
mwstble sdvantage of the experiences gained and the techniques developed
turing relevant tests to date, whether they have been carried out in this
seuntry or abroad. Expenditure of OCD resources in further acquisition
» test data on such mass-fire characteristics as burning rates, tempera-
tures  atr velocities, and gas concentrations must be tempered hy its
sruobable usefulness to OCD as a research input to guidance for future
ptans and operations. It is the central purpose of Work Unit 2561B to
provide objeviive and technically sound advice in such matters as required
»v the Support Systems Division of OCD, Research. Selected members of
the SRI fire-research staff will be available for consultation as needed
and will continue to update their capability to provide such service.
vnsulting at the planning level for future large-scale fires will ensure
that the character of the simulation, the measurements attempted, and the
cvaluation of the data acquired will be both state-of-the-art and entirely
pertinent to OCD's fire~problem objectives. Data from experimental fires
«ych as Euroka and the CASS series will continue to be evaluated for its

itilavty and pertinence to the OCD program,

Finally, assistance in the coordination of fire research efforts and
*he effective exchange of information between agencies involved in fire
research and fire protection will be supplied through the conduct of,
s active participation in, numerous technical meetings, symposia,
sarkshops, and field exercises. As just one specific example, the SRI
re-research staff will again take an active part in arranging for,
wuducttng, and contributing to the annual OCD Contractors Conference

the coming year.




—~lnelassified

Secunty Classification

DOCUMENT CONTROL DATA-R&D

Seourity classilication of title body of abstract askd adering annotation s u b b etitered s e the v radl ey fo ttieads

1 ORIGINAYING AC T ivITY (Corparate author) QO et BT 4 C ke Y CLA e o4

Stanford Research Institute Unclassified

Menlo Park, California 94025 2 et

3 RERPORYT 111 E

CIVIL DEFENSE TEST DESIGN AND
SUPPORT OF OPERATION FLAMBEAU-TYPE FIRES

4 DLSTHIPTIVE NOTES {Type of repert and anclusive data sy

Annual Report - August 1969-August 1970

S AUTHORIS) (First name, muiddle 1nitial, last name)

Stanley B. Martin

¢t REFORT DAtk Ta, TO T AL NO OF F AL 4 R

August 1970 19 0

88 CONTRACT OR GRANT NO

OCD Contract No. DAHC20-70-C~0219
» prosecT no WOTk Unit No. 2536F SRI Project No. PYU-8150

P OR GILATOR'S WEE T ™ 0 Nhet e

W DTN HEPQORY L Avis het e tors tbat v
thas report,

d

17 DISTRIBUTION STATEMENT -_.7

This document has been approved for public release and sale. Its distribution
is unlimited.

1Y SLUPB_EMENTARY NOTES 1L SPOWSORIPG Ny TAaws A T .

Department of the Army

Office of the Secretary of the Army
Office of Civil Derense

Y3 ABSTHACT

This report describes annual progress in a continuing program to review and appraise
potential opportunities for mass-fire test: and other ~ources of field-test data
relevant to the civil defense fire problem and to provide objective and technically

sound advice in such matters as required by the Support Systems Division of OCD,
Research,

Progress for the year is summarized in the following subject-area categories:

1. Review of reports on Flambeau-type fires

2. Investigation of new sources of data

3. Conduct Annual OCD Fire Research Contractors Conference

4. Participation in the writing of a Handbook on Forest Thermal
Effects.

Plans for the coming year are also presented.

DD 2™ 1473 (Pace 1)

S/N 0101.807.6801

Unclassified

Securty Classitication




Unclassified

Secunty Classificatiun

‘e LINK A LINK ® LINR C
XEY WORDS
ROLE LA "OLK Y ROLE wTY
Mass-fire tests
Civil defense fire problem
Project Flambeau
Annual OCD Fire Research Contractors Conference
The Technical Cooperation Program (TTCP)
Euroka
Tumut
Carrier Aircraft Support Study (CASS)
Willows urban renewal program
Canadian burns
Thermaldown
DD .2%?--1473 (BACK) Unclassified

(PAGE 2)

Security Classification

Nese

1,



*paiuavald ospe aze aral Jurd Yy o) surly

133534
[FU43y) 133204 uo yooqpuep ® Jo Fulitds a4y ut uoridianyiey

b‘vﬁﬁh&hﬂﬁu wiuvjaey w) ‘Uhﬂ&t.‘* a4 —u— [\ ] jenuuy jo —.v-_mo-:.-d

. ®3®p JO NIINON sou jo ﬂavm-CNm—wba-—

'
v
saltj aliyenevoque) 4 uo si10daz jo satagy g
)

¢
13311032100 vaie- L2algns Juiwo| o) A1 Ul paziicuuns ¥1 1638 gy I} ssaadoay
. TYIIRISHY (RN JO Uotstayg swasiy Voddeg

41 Aq paIinbal S¥ $13110a YIns UL AaiapE punos K] |ealuyady pue i alge
02.5.... O} pue WAl(UId 1] a5UIJIP (11D ) O} WL ID BEp ISP}
Jo s31nos 1ayyo pue TSI Javj-sseu o} satytunzoddo _a:.:..s._ uz_:._bq
pue watiar oy wrrdoad Jutnurjuos v our ssarsead [enuue saqiiosap 1zedar syg

LCELILSSVIND {1960 oy e oy 0 6 T0-D-02 03 S0\ Wenwy)
saded 81 ‘0CI8-.141 "ox Walox] Jys ‘Hioday jenuuy furuey g Adjuers &G
SR BU- WHIWTA NDLIVAI0 30 BIG IS GAY XDISA0 ISAL ISV 1A

Clurogipe) “yigg ojuapy THLLLLISNT HDMVANE (RIOJANVIS

tpamusand osge 2aw aeal Autwoed gy 1uj sue|y

¥19)33

™I 152104 U0 yougpuep] ® Jo Julitaw gy ul uoted 1113y
JUILIJUN ) SI0 IITIJUA) YIS 221 ([X) | enuuy o 1onpun:)

t
't
RIVP JO SIJUNOS med JO uoljediisau] 3

sa1t} aly-neaquep g wo sy10daa jo watayy
isatiodaed ware- Alyns Juiw] o) UL PIATLIcWUNS ST JVIL Y)Y 20) sxazdong
“yadedsag (LN Jo uorstayg swayssg ~roddng

1 Aq paatnbaz se siaiivw yons w1 atape punos L)) etuyaI) pur darsaalqe

sptaaad 0y pur wapqoad 211} ISUIJIP [TAI3 Y] O UELAI[3L vIe 1SIN-pIL]
JO Samos 1oyo pue 153y adfj-ssutn 10] sdytunytoddo jevqyus yod vv;_u..a.wu
puv watia1 o) weradoad durnutywod v uy ssazduad [enuue saquidsep wodar sigy

WIAISSVERY 9196 "oN u) oy (I "o 130-D-02-050NG oY edue)
ssadwed gy tocig-ld Con 12eloag WS ‘wioday penuuy ‘uruaey g dsjuerg dq
S AW VRRV T NOLIVER 40 BRSO\ NDISA ISAL 3IN\34] TAD

elulojijw) ‘yagg opuay ALWLISNT IDUVISERE (MOANVLS

spaiuasaad osje aav aeal Juwwd 9y o) suely

139139
|®a1y] 152104 uo Noogqpueyy e jo u.::._l Yy ul .._.-_-9:9_ uel 't
U JU0]) VU0 IRIGT) YOIUINY] 1] ([0 [TRUUY Jo dnpue) g
CaRp JO $221h05 Wt jo uotirdiisas] 2
%311} Hijeneaqury g uo saodas jo watady g

18atwdard vaav. walgns Jursa| o ayyul PR21IWAINS N1 1vay Ay J0) ¥saiduag

A RTRYTFN ¢ O HOLSTAY] swa sy toddng

M1 iq pastubas se s1a1vw yons u. ...:”w... ﬁ:-:—:w ,z__.C:Ew_.Z pue w,:oo_,é..
sptaaad oy pue TITOTT o11 TVRI9 91 01 WS a| 21 e vp 1Nal-platr)
Jo ¥3nmas gayo pue TIRGY 93Tj s 0a 10} satiunizadde etausnd ostrerdde
PU® watiar 0 weidogg u:_::_.::,.- v oul wsardoad [eHuuy Saqtiosep woda siyg

UF1AISSYING

sadvd gy

S HI9ET ox U] qdoy ([ s 1L0=)0, 0TV TO\ 1awdiuay
32 1 oToeig= il toy wafoag Ik Cvrodayg penuay Tuvirey g aoqueag sq
SR AUL-IVERVED NOFIVURIO A0 IO IS IR DTSR IS RN T

vlurogiye) syang otudy TILLIINND IDHVIN (ROAVIS

\
.vo:.ume..._ os|e J1e 238 Buwnd Ayl oy sue[q

¥123)J34
[RWI3y] 13104 o yuoqpuyy) @ jo dulitas Yy ul uoniwiraniagy

- ) ™

SNITIJUD) S20 1ICI N0 YITISH] 4t (1)) [ enuuy jo janpuo) °
21U JO $3IJUNOS MU Jo uoljedlavdaup
311} ad{y-nvaque] g uo x120d32 Jo wotay

-7...::.4.:.5 vates Palgns Juiwe|[0) Yy Ul paziaewuns st Jeal ayy aoj ssaadoay

“faaeasyy (LD Jo uotsiay) sunsig woddng
Y1 S partnbai se S1a110wW Yous ui 3atape punos S|{RI21uYIa) pur dat1daflqo
aptaonl oy pue T qoId_ITT] ISUIJIP [L1ATI 341 01 WUEAI[IL eiep 133-p[ar ]
J0 San0s 13410 pue Tisay 911j-%std Joj satiwunizoddo petjuoqoed asteadde
| Buv sotaaa oy weiduad Auinutues v ul sseddvad jenuue saquaasap odar siyp

:....:.»14...7.*__cmm.:z.:_...f:s in .a_nc-u-c....aﬂz_ﬁ_ cv yuu::ou
sadnd g ‘pepgeld ton 1aten] [ge fuoday penuuy Culaey g Aajueng £q

S AL WVHERVT NOLIVERIO 40 SRS (N ADISA ISTL 3ISNAS TAD
"yagg oquay THLILEISND HOUVIN (RDAVIS

erugojie)

- e - —— ——

-4




